###### Strengths and limitations of this study

-   Uniform data collection methodology, allowing intercountry comparisons of sick leave in pregnancy.

-   New insights into patterns of sick leave in pregnancy for countries outside Scandinavia, as well as into the impact of medication of acute and chronic disorders on sick leave.

-   No detailed information about sick leave, that is, exact timing, duration and whether it was part time or full time.

-   A web-based survey as a study method impedes the calculation of a conventional response rate and may cause selection bias of the target population.

-   Self-reported data used for dependent and independent variables.

Introduction {#s1}
============

Multiple studies conducted in Scandinavia have identified generally high rates of sick leave among pregnant women (range 48.0%--67.7%),[@R1] and pregnancy-related conditions, such as back pain and nausea and vomiting (NVP), were the most common reasons for sick leave.[@R3] Sick leave in pregnancy may also be required when there are risky occupational exposures or work-related duties that may negatively impact pregnancy outcomes.[@R8] Interestingly, research on sick leave in pregnancy is almost non-existent for countries outside Scandinavia, which makes intercountry comparisons challenging. When considering the high extent of sick leave seen in the Scandinavian countries, it is crucial to gain knowledge about patterns and factors associated with sick leave during pregnancy to initiate preventive measures. Such knowledge would not only be of huge economic interest for society, but it would also be beneficial for clinicians who encounter pregnant women in antenatal care. Elucidating patterns of sick leave among pregnant women in other European countries can also contribute to a better understanding of maternal health across countries. National differences in work participation by women of fertile age, as well as the thresholds and attitudes towards sick leave, may differ across countries despite the same conditions affecting pregnant women.[@R13]

The concept of paid sick leave is included in the welfare systems of most Western countries and it is intended to provide employees with financial protection during sickness and disability.[@R15] However, the qualifications for receiving sick leave benefits vary greatly between countries. The WHO described the concept of paid sick leave from a global perspective, revealing that 145 countries provide paid sick leave and the wage replacement ranges from lump sums, in 14.0% of the countries, to 100.0% of wages in 21.0% of the countries.[@R15]

Many medical conditions occur during pregnancy and pregnant women may need medical treatment to ensure maternal--fetal health.[@R16] However, pregnant women tend to overestimate the teratogenic risk associated with medications,[@R17] which can result in untreated conditions due to fear of harming the unborn child.[@R18] As some untreated maternal conditions, for example, diabetes and epilepsy, can pose a risk to the fetus, it is essential that pregnant women are empowered to make safe decisions about treatment options in pregnancy.[@R16] Sociodemographic and lifestyle factors, such as age, gender and education[@R19]; self-reported health[@R20] and work-related conditions[@R4] are potential determinants of sick leave in general, but no previous studies have investigated the extent of sick leave in pregnancy with respect to maternal medication use. Therefore, the role of medication use in sick leave during pregnancy remains elusive.

The objective of this study was to describe patterns of and reasons for sick leave in pregnancy on a multinational European level, focusing on maternal illnesses and related medication use. In addition, we explored sick leave in relation to the differences in European sick leave policies.

Methods {#s2}
=======

Study design, data collection and study population {#s2a}
--------------------------------------------------

This is a substudy of the 'Multinational Medication Use in Pregnancy Study', a cross-sectional, web-based study carried out in Europe, North and South America and Australia from October 2011 to February 2012, with the purpose to investigate patterns of medication use in pregnancy. The study has been described in detail elsewhere.[@R24] In brief, member countries of the European Network of Teratology Information Services, Organization of Teratology Information Specialist in North and South America, Mothersafe in Australia and European institutions conducting public health research were invited to take part in the project. Of these, 18 countries participated. Data were collected via an anonymous, self-administrated, questionnaire ([www.questback.com](www.questback.com)), accessible in each participating country for 2 months in the period mentioned above. The full questionnaire has previously been published.[@R24] An invitation to participate in the study (presented as banner/ads) was available on two to three national pregnancy-related web pages and/or social networks, selected according to the number of daily users in each participating country. Pregnant women at any gestational age and new mothers of children under the age of 1 year were eligible for inclusion. The women were instructed to answer the questions related to their current or latest pregnancy. Detailed information regarding the recruitment tools used and internet penetration rates for individual countries have been described previously.[@R24]

This substudy sample was restricted to women with residence in European countries only. Eligible countries were divided into three regions: (1) Western Europe: Austria, France, Italy, Switzerland, the Netherlands and the UK; (2) Northern Europe: Iceland, Finland, Norway and Sweden and (3) Eastern Europe: Croatia, Poland, Russia, Serbia and Slovenia. Unemployed women, women from European countries with \<100 participants and women who did not answer the question 'Have you been on sick leave during this pregnancy?' were excluded (see online [supplementary figure 1](#SP1){ref-type="supplementary-material"}).
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Measures {#s2b}
--------

Sick leave during pregnancy {#s2c}
---------------------------

Our main outcome measure was sick leave during pregnancy. All women were asked to state whether or not they had been on sick leave during pregnancy (yes/no). Women answering 'yes' could also report the reason(s) for being on sick leave as free-text entries (see online [supplementary table S1](#SP2){ref-type="supplementary-material"}) and the trimester when the sick leave occurred (weeks 0--12, 13--24 and/or 25--delivery, which correspond to the first, second and third trimester, respectively). The rates of overall sick leave consist of women who reported to have been on sick leave in at least one trimester. Extension of sick leave referred to women on sick leave for more than one trimester.
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Acute illnesses, chronic disorders and related medication use {#s2d}
-------------------------------------------------------------

Maternal illnesses and related medication use during pregnancy were the main independent variables in this study. Participants were presented with a list of nine common acute pregnancy-related illnesses (ie, common cold; constipation; heartburn and reflux problems; headache; NVP; other infections; pain in the neck, back or pelvic girdle; sleeping problems and urinary tract infection) and nine chronic disorders (ie, allergy, anxiety, asthma, depression, diabetes, epilepsy, hypothyroidism, cardiovascular and rheumatic disorders). In addition, the women could report as free text any other chronic disorders not previously listed. Women who reported that they had experienced any illnesses or disorders were asked to report any related medication use as a free-text entry. For the acute pregnancy-related illnesses, we focused on NVP, pain and sleeping problems because these illnesses were specifically stated as reasons for sick leave in pregnancy ([figure 2](#F2){ref-type="fig"}). The four most prevalent chronic disorders were also studied, that is, mood disorders (depression and anxiety), asthma, allergy and hypothyroidism.

![Reasons for sick leave in pregnancy (n=3385). A woman could report several reasons for being on sick leave. More details on the sick leave categories are presented in online [supplementary table S1](#SP2){ref-type="supplementary-material"}.](bmjopen-2016-014934f02){#F2}

The questionnaire also included a list of common over-the-counter (OTC) medication groups (ie, analgesics, nasal spray/drops, antacids, antiemetics and laxatives) and participants could report whether these OTC medications were used. Women reporting any medication use were asked to specify the timing of usage according to pregnancy weeks (weeks 0--12, 13--24 and 25--delivery). Medication use did not include vitamins, mineral supplements and herbal or supplementary products.

Each country's sick leave policy category was also an independent variable of interest. The policies were categorised into 'high', 'medium', or 'low' based on the percentage of wage replacement during sick leave and the number of waiting days prior to wage replacement in each country. Information from 'Social Security Programs Throughout the World 2012' was used for the categorisation.[@R25] The criteria were: 'high', full (100.0%) wage replacement for everyone and no waiting days; 'medium', 60.0%--100.0% wage replacement and no waiting days; and 'low', \<100.0% wage replacement and 1--3 waiting days.

Maternal sociodemographic and lifestyle factors {#s2e}
-----------------------------------------------

Several maternal characteristics and health-related factors were assessed as potential confounders as they may be risk factors for sick leave in pregnancy and also be associated with medication use in pregnancy, the country of residence and, hence, the sick leave policy. These variables included age, maternal status (pregnant or mother at the time of answering the questionnaire), parity, marital status, employment status, highest level of education, folic acid use before and/or during pregnancy, smoking during pregnancy, alcohol consumption after awareness of pregnancy and whether or not the pregnancy was planned or secondary to infertility treatment. These variables were categorised as presented in [table 1](#T1){ref-type="table"}.

###### 

Maternal health and lifestyle factors, sociodemographic characteristics and sick leave policies in relation to sick leave in pregnancy

                                                                Total population, N=6686   Sick leave in pregnancy   No sick leave versus sick leave   
  ------------------------------------------------------------- -------------------------- ------------------------- --------------------------------- ---------
  **Health and lifestyle factors**                                                                                                                     
   Alcohol in pregnancy\*                                                                                                                              
    Yes                                                         1069 (16.0)                562 (17.0)                507 (15.0)                        0.022
    No                                                          5562 (83.2)                2707 (82.0)               2854 (84.4)                       
   Smoking in pregnancy\*                                                                                                                              
    Yes                                                         539 (8.1)                  235 (7.1)                 304 (9.0)                         0.005
    No                                                          6133 (91.7)                3061 (92.7)               3072 (91.0)                       
   Infertility treatment                                                                                                                               
    Yes                                                         476 (7.1)                  181 (5.5)                 295 (8.7)                         \<0.001
    No                                                          6210 (92.9)                3120 (94.5)               3090 (91.3)                       
   Folic acid use\*                                                                                                                                    
    Yes                                                         6151 (92.6)                3020 (92.3)               3131 (93.0)                       0.300
    No                                                          489 (7.4)                  252 (7.7)                 237 (7.0)                         
   Medication for chronic indications                                                                                                                  
    Yes                                                         1371 (20.5)                577 (17.5)                794 (23.5)                        \<0.001
    No                                                          5315 (79.5)                2724 (82.5)               2591 (76.5)                       
   Medication for acute indications                                                                                                                    
    Yes                                                         5254 (78.6)                2465 (74.7)               2789 (82.4)                       \<0.001
    No                                                          1432 (21.4)                836 (25.3)                596 (17.6)                        
   Number of acute illnesses                                                                                                                           
    Mean (SD), range 0--9                                       4.2 (1.6)                  3.9 (1.6)                 4.4 (1.5)                         \<0.001
   Chronic disorders†                                                                                                                                  
    No chronic disorders                                        5279 (79.0)                2708 (51.3)               2571 (48.7)                       \<0.001
    Somatic disorders                                           1322 (19.8)                507 (43.4)                660 (56.6)                        
    Mood disorders                                              240 (3.6)                  86 (35.8)                 154 (64.2)                        
  **Country of residence**                                                                                                                             
   Paid sick leave policy‡                                                                                                                             
    High                                                        1179 (17.6)                443 (37.6)                736 (62.4)                        \<0.001
    Medium                                                      3128 (46.8)                1494 (47.8)               1634 (52.2)                       
    Low                                                         2379 (35.6)                1364 (57.3)               1015 (42.7)                       
   Region of residence                                                                                                                                 
    Western Europe                                              2379 (35.6)                1364 (41.3)               1015 (30.0)                       \<0.001
    Northern Europe                                             2351 (35.2)                1133 (34.3)               1218 (36.0)                       
    Eastern Europe                                              1956 (29.3)                804 (24.4)                1152 (34.0)                       
  **Sociodemographic and maternal characteristics**                                                                                                    
   Maternal age (years)                                                                                                                                
    ≤20                                                         168 (2.5)                  107 (3.2)                 61 (1.8)                          0.001
    21--30                                                      3704 (55.4)                1792 (54.3)               1912 (56.5)                       
    31--40                                                      2698 (40.4)                1344 (40.7)               1354 (40.0)                       
    ≥41                                                         116 (1.7)                  58 (1.8)                  58 (1.7)                          
   Marital status                                                                                                                                      
    Married/cohabitant                                          6375 (95.4)                3132 (94.9)               3243 (95.8)                       0.073
    Single/divorced/other                                       311 (4.7)                  169 (5.1)                 142 (4.2)                         
   Employment\*                                                                                                                                        
    Employed in other sectors                                   4893 (73.3)                2356 (71.6)               2537 (75.0)                       \<0.001
    Healthcare personnel                                        1088 (16.3)                445 (13.5)                643 (19.0)                        
    Student                                                     695 (10.4)                 492 (14.9)                203 (6.0)                         
   Highest level of education                                                                                                                          
    Primary school                                              191 (2.9)                  97 (2.9)                  94 (2.8)                          0.438
    High school                                                 1736 (26.0)                845 (25.6)                891 (26.3)                        
    University or college                                       3985 (59.6)                1994 (60.4)               1991 (58.8)                       
    Other education                                             774 (11.6)                 365 (11.1)                409 (12.1)                        
   Maternal status at the time of answering the questionnaire                                                                                          
    New mothers                                                 3200 (47.9)                1432 (44.8)               1768 (55.3)                       \<0.001
    Pregnant in first trimester                                 724 (10.8)                 511 (70.6)                213 (29.4)                        
    Pregnant in second trimester                                1177 (17.6)                642 (54.6)                535 (45.5)                        
    Pregnant in third trimester                                 1585 (23.7)                716 (45.2)                869 (54.8)                        
   Primiparous                                                                                                                                         
    Yes                                                         3603 (53.9)                1830 (55.4)               1773 (52.4)                       0.012
    No                                                          3083 (46.1)                1471 (44.6)               1612 (47.6)                       
   Pregnancy planned\*                                                                                                                                 
    Yes                                                         4657 (69.9)                2229 (67.7)               2428 (72.0)                       0.001
    No, but expected                                            1491 (22.4)                788 (23.9)                703 (20.8)                        
    No                                                          519 (7.8)                  277 (8.4)                 242 (7.2)                         

\*Total numbers do not add up due to missing values: folic acid, n=46 (0.7%); employment, n=10 (0.2%); alcohol in pregnancy, n=55 (0.8%); smoking in pregnancy, n=14 (0.2%) and pregnancy planned, n=19 (0.3%).

†Chronic disorders were categorised as no conditions, somatic conditions only (allergy, asthma, diabetes, epilepsy, hypothyroidism, cardiovascular diseases and rheumatic disorders) and any mood disorders (anxiety and/or depression). Women with both somatic and mood disorders were categorised in the latter group.

‡High: Norway; medium: Croatia, Finland, Poland, Russia, Serbia, Slovenia and Sweden; low: Italy, France, the UK and Switzerland.

Ethics {#s2f}
------

The South-East Regional Ethics Committee (REC) in Norway was notified about the main study and confirmed that the study did not require formal ethical approval because of anonymity. Additional ethical approval or study notification to the relevant national Ethics Boards was achieved in specific countries as required by the national legislation. Informed consent was considered given when the women answered 'Yes' to the question 'Are you willing to participate in the study?' before accessing the online questionnaire. All data were handled and stored anonymously.

Statistical analysis {#s2g}
--------------------

Descriptive analyses on the prevalence of sick leave by the timing in gestation and country of residency, as well as reasons for being on sick leave were performed. The Chi-Squared test and the Fisher's exact tests were used to compare women's sociodemographic, lifestyle and pregnancy-related factors according to the overall prevalence of sick leave and the extension of sick leave during pregnancy. A univariate and multivariate generalised estimating equation with logit link function accounting for clustering on country level was used to estimate the association of: (1) maternal medication use and (2) sick leave policies with: (A) overall sick leave during pregnancy (yes vs. no) and (B) extension of sick leave in pregnancy (in one trimester only vs. in any two or all three trimesters). The associations were presented as crude odds ratios (OR) and adjusted OR (aOR) with the 95% confidence interval (CI). Potential confounders were identified according to prior knowledge and current literature and by using directed acyclic graphs. The same set of confounders (ie, maternal age, parity, maternal status, marital status, education level, employment, infertility treatment, whether or not the pregnancy was planned, alcohol use in pregnancy, smoking in pregnancy, acute illnesses (other than the one of interest) and chronic disorders (other than the one of interest)), was used for all models containing medication use as the independent variable. Potential confounders for the 'sick leave policy' model were fitted by removing all variables having no role in the model, that is, variables yielding \<10% change in the beta coefficients of the 'sick leave policy' variable. As only new mothers had full overview of the pregnancy in relation to sick leave, a sensitivity analysis restricted to this group was conducted. Sensitivity analyses were also performed taking into account the differences in maternity leave policies in each country. These analyses were restricted to pregnant women who were not qualified for maternity leave (online [supplementary table S2](#SP3){ref-type="supplementary-material"}) when the electronic questionnaire was completed. A p value \<0.05 was considered statistically significant. All statistical analyses were performed using the Data Analysis and Statistical Software Stata/MP v.14.

10.1136/bmjopen-2016-014934.supp3

Results {#s3}
=======

Population characteristics {#s3a}
--------------------------

A total of 9615 women replied to the informed consent question after reading the study description. Of these, 9483 (98.7%) completed the online questionnaire. This subsample was restricted to 6686 (69.5%) women from 12 European countries: Croatia, Finland, France, Italy, Norway, Poland, Russia, Serbia, Slovenia, Sweden, Switzerland and the UK. A flowchart of women who met the inclusion and exclusion criteria for this final study sample, along with the number of participants from each country is summarised in online [supplementary figure 1](#SP1){ref-type="supplementary-material"}. Maternal health and lifestyle factors, sick leave policy categorisations for each country and sociodemographic characteristics of the study sample in relation to sick leave are summarised in [table 1](#T1){ref-type="table"}.

Fifty-two per cent (n=3486) of the included women were pregnant at the time of accessing and answering the questionnaire, while the remaining were new mothers of children under the age of 1 year (n=3200). Pregnant women were often younger and primiparous compared with new mothers (online [supplementary table S3](#SP4){ref-type="supplementary-material"}). The average gestation week (GW) among pregnant women was 23 (range 1--42), while almost half (48.5%) of the new mothers had a child over 6 months of age. Detailed information regarding the maternal status and GW for each individual country is presented in online [supplementary table S4](#SP5){ref-type="supplementary-material"}.
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Sick leave during pregnancy {#s3b}
---------------------------

A total number of 3385 (50.6%) women had been on sick leave at some point in pregnancy, with a higher reported rate among new mothers (55.3%) compared with pregnant women (46.4%). The prevalence of sick leave in each individual country is presented in [figure 1](#F1){ref-type="fig"}. The proportions of women on sick leave in the first, second and/or third trimester were 38.5%, 48.1% and 52.1%, respectively. Most women (64.1%) had been on sick leave in one trimester only (n=2170), whereas 32.3% (n=1095) had been on sick leave in any two or all three trimesters. Timing of sick leave for the remaining 120 women (0.04%) was unknown.

![Sick leave rates in each participating country. The numbers of participants in each country were: Poland, n=533; Croatia, n=237; Serbia, n=173; Norway, n=1179; Finland, n=438; France, n=287; Slovenia, n=135; Russia, n=878; Switzerland, n=486; Italy, n=720; the UK, n=886; and Sweden, n=734.](bmjopen-2016-014934f01){#F1}

The rates of overall prevalence and the extension of sick leave in each individual country are presented in online [supplementary table S5](#SP6){ref-type="supplementary-material"}. The most common reasons for being on sick leave were pregnancy complications (26.0%); pain in the neck, back or pelvic girdle (16.2%) and NVP (16.0%) ([figure 2](#F2){ref-type="fig"}). Reasons for sick leave were categorised into the 16 most prevalent categories as shown in figure 2. More details on the sick leave categories are presented in online[supplementary table S1](#SP2){ref-type="supplementary-material"}.
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Acute illnesses, chronic disorders and related medication use {#s3c}
-------------------------------------------------------------

Women on sick leave had a significantly higher number of reported acute illnesses (mean (SD): 4.4 (1.5) vs 3.9 (1.6), p\<0.001) and chronic disorders (0.7 (0.6) vs 0.2 (0.5), p\<0.001) compared with women not on sick leave. The same trends were seen among women with extensions of sick leaves and medicated women compared with women who were sick leave in one trimester only and non-medicated women, respectively (data not shown).

Women medicated for NVP, pain or sleeping problems had significantly higher rates of sick leave due to the indication for medication use than non-medicated women with the same conditions ([table 2](#T2){ref-type="table"}). These women had also higher rates of sick leave due to any reason (data not shown).

###### 

Proportions of women on sick leave due to NVP, pain or sleeping problems according to medication use for the reported conditions

  Conditions              Total         Sick leave due to the reported condition   Yes versus No   
  ----------------------- ------------- ------------------------------------------ --------------- ---------
  NVP                     4841          535 (11.1)                                 4306 (89.0)     \<0.001
   Medicated, n (%)       781 (16.1)    186 (23.8)                                 595 (76.2)      
   Non-medicated, n (%)   4060 (84.9)   349 (8.6)                                  3711 (91.4)     
  Pain\*                  5396          858 (15.9)                                 4538 (84.1)     \<0.001
   Medicated, n (%)       3320 (62.0)   631 (19.0)                                 2689 (81.0)     
   Non-medicated, n (%)   2076 (38.0)   227 (10.9)                                 1849 (89.1)     
  Sleeping problems       3748          198 (5.3)                                  3550 (94.7)     0.016
   Medicated, n (%)       105 (2.8)     11 (10.5)                                  94 (90.0)       
   Non-medicated, n (%)   3643 (97.2)   187 (5.1)                                  3456 (94.9)     

\*Reasons for sick leave categorised as pain in the neck, back or pelvic girdle, other pain and headache.

NVP, nausea and vomiting.

Sick leave policies {#s3d}
-------------------

The categorisation of countries according to sick leave policies was as follows: 'high'---Norway (n=1179); 'medium'---Croatia, Finland, Poland, Russia, Serbia, Slovenia and Sweden (n=3128); and 'low'---Italy, France, the UK and Switzerland (n=2379). Women from Norway with 'high' sick leave policies had the highest overall prevalence (62.4%) and extensions of sick leave (43.2%).

Factors associated with sick leave {#s3e}
----------------------------------

Having chronic asthma, allergy, hypothyroidism or mood disorders was positively associated with sick leave in pregnancy regardless of medication use ([table 3](#T3){ref-type="table"}). Women who did not report any treatment (non-medicated) for asthma, allergy or hypothyroidism had a higher likelihood (1.5-fold to 2.7-fold) of being on sick leave compared with those without the disorder. These associations were greater than for medicated women (1.3-fold to 1.5-fold), whereas the inverse was observed in relation to mood disorders (non-medicated vs medicated aOR 2.1 vs 3.1). The association between medicated acute illnesses and sick leave was also greater than for non-medicated acute illnesses and sick leave, when compared with no acute illness ([table 3](#T3){ref-type="table"}). Women from countries with 'low' sick leave policies were less likely to have extensions of sick leaves in pregnancy compared with women from countries with 'medium' sick leave policies (aOR 0.63, 95% CI 0.49 to 0.82).

###### 

Associations with sick leave during pregnancy, presented as crude odds ratios (OR) and adjusted OR (aOR) with the 95% confidence interval  (CI).

  -----------------------------------------------------------------------------------------------------------------------------------------
  Independent variables                 Sick leave during pregnancy                                                 
  -------------------------- ---------- ----------------------------- ---------------------- ---------------------- -----------------------
                             Total, n   OR (95% CI)                   aOR (95% CI)           OR (95% CI)            aOR (95% CI)

  **Chronic disorders**                                                                                             

   Mood disorders\*\         6446\      Reference\                    Reference\             Reference\             Reference\
    No\                      199\       1.82 (1.36 to 2.43)\          2.05 (1.50 to 2.77)\   1.69 (1.17 to 2.43)\   1.77 (1.21 to 2.58)\
    Yes, non-medicated\      41         4.11 (1.89 to 8.90)           3.14 (1.43 to 6.88)    2.28 (1.12 to 4.65)    2.27 (1.06 to 4.85)
    Yes, medicated                                                                                                  

   Asthma\                   6369\      Reference\                    Reference\             Reference\             Reference\
    No\                      96\        2.33 (1.51 to 3.60)\          2.22 (1.41 to 3.47)\   1.35 (0.82 to 2.21)\   1.74 (1.19 to 2.55)\
    Yes, non-medicated\      221        1.40 (1.07 to 1.82)           1.32 (1.00 to 1.75)    1.66 (1.14 to 2.39)    1.33 (0.80 to 2.23)
    Yes, medicated                                                                                                  

   Allergy\                  6098\      Reference\                    Reference\             Reference\             Reference\
    No\                      339\       1.55 (1.25 to 1.93)\          1.51 (1.20 to 1.90)\   1.28 (0.95 to 1.72)\   1.38 (1.01 to 1.88)\
    Yes, non-medicated\      249        1.62 (1.26 to 2.10)           1.49 (1.14 to 1.94)    1.51 (1.09 to 2.09)    1.50 (1.07 to 2.10)
    Yes, medicated                                                                                                  

   Hypothyroidism\           6426\      Reference\                    Reference\             Reference\             Reference\
    No\                      17\        1.81 (0.63 to 1.94)\          2.68 (0.93 to 7.73)\   0.74 (0.20 to 2.82)\   0.87 (0.22 to 3.48)\
    Yes, non-medicated\      243        1.50 (1.16 to 1.92)           1.41 (1.08 to 1.84)    1.11 (0.78 to 1.59)    1.25 (0.86 to 1.82)
    Yes, medicated                                                                                                  

  **Acute illnesses**                                                                                               

   Nausea and vomiting\      1836\      Reference\                    Reference\             Reference\             Reference\
    No\                      4060\      1.27 (1.14 to 1.42)\          2.49 (1.58 to 3.93)\   1.26 (1.05 to 1.51)\   1.95 (0.79 to 4.81)\
    Yes, non-medicated\      790        2.29 (1.92 to 2.72)           4.52 (2.01 to 7.27)    2.30 (1.81 to 2.94)    3.69 (1.49 to 9.13)
    Yes, medicated                                                                                                  

   Pain**†**\                852\       Reference\                    Reference\             Reference\             Reference\
    No\                      2076\      1.63 (1.39 to 1.91)\          1.07 (0.85 to 1.36)\   1.42 (1.05 to 1.92)\   1.03 (0.66 to 1.60)\
    pain, non-medicated\     3.758      2.09 (1.80 to 2.43)           1.38 (1.11 to 1.71)    1.96 (1.46 to 2.62)    1.38 (0.91 to 2.10)
    Pain, medicated                                                                                                 

   Sleeping problems (SP)\   2938\      Reference\                    Reference\             Reference\             Reference\
    No\                      3643\      1.51 (1.38 to 1.67)\          3.09 (1.91 to 5.00)\   1.25 (1.07 to 1.46)\   4.07 (1.19 to 13.92)\
    SP, non-medicated\       105        2.61 (1.79 to 3.93)           5.42 (2.88 to 10.22)   1.91 (1.82 to 3.08)    5.71 (1.53 to 21.34)
    SP, medicated                                                                                                   
  -----------------------------------------------------------------------------------------------------------------------------------------

Missing data \<5%, as presented in [table 1](#T1){ref-type="table"}.

\*Depression and/or anxiety.

†Pain in the neck, back or pelvic girdle or headache.

Sensitivity analysis {#s3f}
--------------------

The sensitivity analyses addressing the differences in maternity leave policies in each country showed that the magnitude of the association between having a medicated condition and sick leave did not substantially differ from the main analyses (data not shown).

In the sensitivity analysis restricted to new mothers, the magnitudes of the associations between having a medicated condition and sick leave were generally similar to those of the main analysis (±20% change of the point estimates), with the exception of medicated mood disorders (+57% change) and non-medicated NVP (\>35% lower) (data not shown).

These sensitivity analyses could not be done for hypothyroidism and sleeping problems due to small sample sizes.

Discussion {#s4}
==========

To our knowledge, this is the first study investigating patterns of sick leave in pregnancy on a multinational level, focusing on maternal medication use. The results indicate that the rates of sick leave in pregnancy vary greatly within Europe, ranging from 31.7% in Sweden to 71.3% in Poland. The most common reason for sick leave was pregnancy complications, but this differed according to the country and region of residence. When compared with women without acute illnesses, women using medications for acute illnesses were 1.4-fold to 5.4-fold more likely to be on sick leave; while non-medicated women were 1.1-fold to 3.1-fold more likely. The opposite trend was seen for the chronic disorders such as asthma, allergy and hypothyroidism. Residence in countries with 'low' sick leave policies seems to decrease the likelihood of extending sick leaves.

Eastern European women had the highest rates of work-related sick leave; on the other hand, they also had the lowest rates of sick leave due to pain and NVP (online [supplementary table S5](#SP6){ref-type="supplementary-material"}). These findings may reflect differences in women's perception towards their own health[@R20] and the need for sick leave during pregnancy. Women on long-term sick leave seem to have a lower self-rated health and lower quality of life compared with women not on sick leave or on short-term sick leave.[@R20] Studies have also shown the practice of prescribing sick leave varies greatly.[@R14] Clinical specialists tend to prescribe shorter sick leaves than general practitioners and more sick days are often prescribed in smaller municipalities than larger ones.[@R13] We had no information regarding the prescribing physician, the number of sick days prescribed, nor if the women were from a suburban or urban area; thus, prescribing practices may have contributed to the different patterns of sick leave seen in this study.

The magnitude of the association between non-medicated chronic disorders (ie, asthma, allergy and hypothyroidism) and sick leave was greater than the association for medicated chronic disorders, when both groups were compared with women having no chronic disorder. Yet, the opposite trend was seen for all the acute illnesses investigated as well as for chronic mood disorders. Previous studies have shown that acute pregnancy-related illnesses can have a huge impact on pregnant women's daily activities, such as walking, standing or changing position, as well as quality of life.[@R3] On the other hand, perinatal mood disorders can have significant detrimental effects on the mother, child and whole family.[@R28] A possible explanation for our findings is that women medicated for acute illnesses or for treatment of mood disorders had a more severe condition; hence, they were more disabled than non-medicated women. Indeed, pharmacological treatment with antidepressants in pregnancy is usually reserved for women with a major mood disorder, or as a second-line therapy when non-pharmacological therapies have failed.[@R29] Thus, medication use for acute illnesses as well as for mood disorders may be a proxy for the severity of the conditions. However, studies have shown that common pregnancy-related illnesses, such as NVP, are often mismanaged and neglected by healthcare personnel.[@R26] The results of our study may support these findings as the magnitude of the association between non-medicated and medicated acute illnesses, specifically for NVP and sleeping problems, was greater than that for chronic disorders. Reducing sick leave rates among pregnant women is beneficial for public health and has major economic interest for society. Previous research has mainly focused on pre-existing chronic disorders in pregnancy, and these women are generally followed-up adequately. However, our study indicates that there is a need to focus on other aspects in pregnancy. Therefore, future research should investigate whether or not sick leave among pregnant women can be prevented by optimising management of acute pregnancy-related illnesses.

Our results suggest that sick leave policies may have an impact on both the rates and the extensions of sick leave, especially in countries with limited benefits. A 'high' sick leave policy was not significantly associated with increased rates of sick leave compared with 'medium' policies. Interestingly, 'low' sick leave policies seem to decrease the likelihood of extending of sick leaves in pregnancy even after adjusting for maternal characteristics and sociodemographic and lifestyle factors. These findings are consistent with a report from WHO, which found countries with a medium scope of benefits had the highest number of sick leave days in Europe.[@R15] However, there was no doubt that countries with limited benefits had the lowest rates of sick leave, like in our study.

We found that the majority of women were on sick leave during the last trimester, and this is consistent with a study conducted in Sweden.[@R2] However, in countries like Russia and the UK, maternity leave can be taken in the beginning of the third trimester, which may explain the relatively low rates of sick leave seen in these countries compared with the other countries in this study. However, as shown in the sensitivity analyses restricted to pregnant women who were not qualified to receive maternity leave in each country, the associations between maternal conditions and sick leave did not considerably differ.

The main strength of this study was the large sample size and the uniform data collection methodology used across all participating countries, allowing intercountry comparisons of sick leave in pregnancy. The precision of our estimates of sick leave was within ±5.0% in each country with the exception of France, Croatia, Serbia and Slovenia where the precision ranged from ±6% to 8%. We had detailed information regarding maternal health, including medication use and comorbidities, which could be risk factors for sick leave in pregnancy. In addition, we considered the differences in sick leave policies across the participating countries using external sources. Our previous studies also demonstrated that the study samples were sufficiently representative of the general birthing population in each individual country with regards to age and smoking habits. However, they had on average higher levels of education and were more likely to be primiparous.[@R24]

The limitations of this study include the lack of detailed information regarding sick leave in pregnancy, that is, exact timing, duration and if it was part time or full time. Also, we were not able to distinguish between sick leave among women employed in private and public sectors, and this could have yielded another sick leave pattern. Moreover, data were collected via an online questionnaire; hence, a conventional response rate could not be calculated. However, there are examples of web-based recruitment methods that show reasonable validity in epidemiology studies.[@R30] Furthermore, the web-recruitment approach could introduce the possibility of selection bias as only women with internet access who visited the web pages where the invitation to participate was posted could participate. However, some studies have shown that a large proportion of pregnant women tend to use the internet, including discussion forums and social networks, when in need of pregnancy information.[@R32] Also, internet access in households in our European target population were generally high in 2012, ranging from 63.0% in Italy to 93.0% in Norway.[@R34] Another limitation of our study is that all data were self-reported and therefore depended on the women's perception and recall rather than validated data. The use of medications and sick leave during pregnancy may have been underestimated due to poorer recall, especially among women who were not pregnant at the time of answering the questionnaire. A previous study demonstrated that retrospective, self-reported sick leave data due to musculoskeletal diseases were comparable with registered sick leave.[@R35] However, other studies have reported discrepancies in sick leave rates in self-reported data when compared with register data, especially for long-term sick leave.[@R36] The inclusion of pregnant women at any gestation may also have underestimated the rates of sick leave, as women in early gestation may not have been on sick leave at the time of answering the questionnaire, but were later on in pregnancy. The sensitivity analyses restricted to new mothers only showed that the magnitude of the association between medication use for NVP and sick leave was reduced and no longer significant. This may be because women reported current illnesses to a larger degree and NVP often occur in the beginning of the pregnancy. Also, the French and the Russian study samples represented a small proportion of the general birthing population in these countries; hence, the generalisability of our results should be interpreted with caution, especially in those countries.

Conclusion {#s5}
==========

A large proportion of women were on sick leave during pregnancy, but the rates varied greatly across European countries. Maternal medication use was associated with sick leave, especially for acute illnesses. The differences in sick leave patterns across European countries only partially reflect the differences in each country's sick leave policy, which implies that sick leave in pregnancy is also affected by other national differences.
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